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SPECIFICATION 



1. Title of the Invention: ELECTROCONDUCTIVE RESIN MIXTURE 

2 . Claims 

1 . An electroconductive resin mixture containing a poly- 
phenylene ether, a polyamide and carbon black, wherein a major 
part of said carbon black is contained in a polyamide phase of 
said resin mixture. 

2. A method for producing an electroconductive resin 
mixture containing a polyphenylene ether, a polyamide and car- 
bon black, which comprises uniformly dispersing carbon black 
in a polyamide, followed by mixing with a polyphenylene ether. 

3 . Detailed Description of the Invention 
(Application Field in Industry) 

The present invention relates to a resin mixture contain- 
ing carbon black in addition to a polyphenylene ether and a 
polyamide, wherein the surface resistivity of the mixture is 
lowered by the use of the carbon black, and a method for pro- 
ducing the resin mixture. 

(Prior Art) 

Most of the thermoplastic resins are non-electroconductive . 
Accordingly, for electrostatic coating of a molded article of 
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a thermoplastic resin, the molded article is coated with an 
electroconductive primer prior to the electrostatic coating, 
or electroconductive particles or flakes (especially, electro- 
conductive carbon black) are incorporated into the molded ar- 
ticle. A resin composition containing a polyphenylene ether 
and a polyamide is used in a wide variety of fields due to the 
well-balanced properties thereof, and there is a demand for 
technique for conducting electrostatic coating a molded arti- 
cle of such a resin composition. 

(Problems to be Solved by the Invention) 

It is an object of the present invention to obtain a resin 
mixture suitable for electrostatic coating with less amount of 
electroconductive particles, wherein such a resin mixture is 
obtained by incorporating electroconductive particles into a 
resin composition containing a polyphenylene ether and a poly- 
amide to thereby lower the surface resistivity as measured 
with respect to a molded article thereof . 

(Means for Solving the Problems) 

The present inventors have found that the above -described 
object can be achieved by a resin mixture produced by incorpo- 
rating carbon black into a resin composition containing a 
polyphenylene ether and a polyamide such that a major part of 
the carbon black is contained in a specific phase of the resin 
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mixture, that is , a polyamide phase. 

That is, the present invention provides an electroconduc- 
tive resin mixture containing a polyphenylene ether, a polyam- 
ide and carbon black, wherein a major part of carbon black is 
contained in a polyamide phase of the resin mixture. 

Further, the present invention also provides a method for 
producing an electroconductive resin mixture containing a 
polyphenylene ether, a polyamide and carbon black, which com- 
prises uniformly dispersing carbon black in a polyamide, fol- 
lowed by mixing with a polyphenylene ether. 

It is preferred that the carbon black is an electroconduc- 
tive carbon black in which fine carbon black particles are 
connected with one another so as to form chains of the fine 
carbon black particles . 

In the present invention, the polyphenylene ether per se 
is a known compound. The "polyphenylene ether" is a generic 
name of polymers which are, for example, represented by gen- 
eral formula (A) : 




wherein each of Ri , R 2 , R3 and R 4 represents a monova- 



lent substituent selected from the group consisting 



of a hydrogen atom, a halogen atom, an alkyl group, 
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an alkoxy group, or a haloalkyl or haloalkoxy group 
which has at least two carbon atoms positioned be- 
tween a halogen atom and the phenyl ring and has no 
tertiary a-carbon, and n is an integer representing a 
polymerization degree. 
The polymer of the above formula may either be a homopolymer 
or a copolymer of at least two different monomer units shown 
in the above formula. As a specific example of preferred sub- 
stituents Ri and R 2 , there can be mentioned a Ci- 4 alkyl group. 
As a specific example of preferred substituents R 3 and R 4 , 
there can be mentioned a hydrogen atom or a Ci_ 4 alkyl group. 
Examples of the polyphenylene ether include poly ( 2 , 6-dimethyl- 
1,4- phenylene ) ether , poly ( 2 , 6 - diethyl -1,4- pheny lene ) ether , 
po ly ( 2 -methyl - 6 - ethyl -1,4- phenylene ) ether , poly ( 2 -methyl - &- 
pr opy 1 -1,4- phenylene ) ether , po ly ( 2 , 6 - dipr opy 1 -1,4- phenylene ) 
ether, and poly( 2 -ethyl- 6 -propyl- 1, 4 -phenylene) ether. Of 
these, especially preferred polyphenylene ether resin is 
poly ( 2 , 6 -dimethyl- 1 , 4 -phenylene) ether. Examples of the poly- 
phenylene ether copolymer include a copolymer which contains 
trialkylphenol (e.g., 2 , 3 , 6-trimethylphenol) units in addition 
to the recurring units of any of the above-mentioned poly- 
phenylene ethers. Further, the polyphenylene ether may be a 
copolymer obtained by grafting a styrene compound on any of 
the above-mentioned polyphenylene ethers. Examples of the sty- 
rene compound-grafted polyphenylene ether include copolymers 
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produced by graf t-copolymerization of the above -described 
polyphenylene ether with styrene, a-methyl styrene, vinyl 
toluene, chlorostyrene or the like. 

The polyamide resin used in the present invention is a 
polyamide having, as main components, an amino acid, a lactam 
or a diamine, and a dicarboxylic acid. Examples of the main 
components include lactams, such as e-caprolactam, enanthlactam 
and co-laurolactam; amino acids, such as e-aminocaproic acid, 
11-aminoundecanoic acid and 12-aminododecanoic acid; diamines, 
such as tetramethylenediamine , hexamthylenediamine , undecame- 
thylenediamine , dodecamethylenediamine , 2,2,4-/2,4,4- 
trimethylhexametylenediamine , 5 -methylnonamthylenediamine , m- 
xylylenediamine , p-xylylenediamine , 1,3- 

bisaminomethylcyclohexane , 1,4 -bisaminomethylcyclohexane , bis - 
p - aminocyclohexylmethane , bis -p - aminocyclohexylpropane and 
isophoronediamine; and dicarboxylic acids, such as adipic acid, 
suberic acid, azelaic acid, sebacic acid, dodecanic diacid, 
1,4- cyclohexanedicarboxylic acid , 1,3- cyclohexanedicarboxylic 
acid, terephthalic acid, isophthalic acid, naphthalenedicar- 
boxylic acid and dimer acids. These components are used indi- 
vidually or in the form of a mixture of at least two different 
components, and subjected to polymerization. Both of the thus 
obtained polyamide homopolymers or copolymers may be used in 
the present invention. Examples of polyamides which are espe- 
cially suitable for use in the present invention include poly- 
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caproamide (nylon 6), polyhexamethyleneadipamide (nylon 66), 
polyhexamethylenesebacamide (nylon 610), polyundecaneamide 
(nylon 11), polydodecaneamide (nylon 12) and copolymers or 
mixtures thereof. There is no particular limitation with re- 
spect to the polymerization degree of the polyamide used in 
the present invention. For example, an appropriate polyamide 
can be selected from the polyamides , each of which has a rela- 
tive viscosity of from 1.5 to 5.0 as measured at 25 ° C with 
respect to a solution of the polyamide in a 1 % concentrated 
sulfuric acid solution. 

Generally, the terminal groups of a polyamide are 
protected for adjustment of the melt viscosity and improvement 
of the thermal stability, and the molar ratio of the terminal 
amino group to the terminal carboxylic group (hereinafter, re- 
ferred to as a "terminal group ratio") in a polyamide is 
controlled such that the terminal group ratio becomes 1 or 
less. In the present invention, it is preferred that the ter- 
minal group ratio is more than 1 (however, the polyamide used 
in the present invention is not limited to those having such a 
terminal group) . Such a polyamide can be produced by conduct- 
ing a polymerization using an excess amount of a compound 
(such as diamine) having a group capable of reacting with a 
carboxylic group. Alternatively, the polyamide having a termi- 
nal group ratio of more than 1 can also be produced by react- 
ing a polyamide (having a terminal group ratio of 1 or less) 
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with a compound having a group capable of reacting with a car- 
boxylic acid group. When a polyamide having a terminal group 
ratio of more than 1 is used, the appearance and mechanical 
strength of the final molded article are remarkably improved, 
as compared to from the case where a polyamide having a termi- 
nal group ratio of less than 1 is used. The terminal group ra- 
tio is preferably 1.1 or more, more preferably 1.3 or more. 

In the present invention, the amount of the polyphenylene 
ether used is preferably in the range of from 5 to 80 parts by 
weight, more preferably 30 to 70 parts by weight, and the 
amount of the polyamide is preferably in the range of from 95 
to 20 parts by weight, more preferably 70 to 30 parts by 
weight. In a molded article produced from the resin composi- 
tion in which the amounts of the polyphenylene ether and the 
polyamide are within the above-mentioned ranges, the poly- 
phenylene ether is dispersed as small particulate phases in 
the polyamide matrix phase. For improving the compatibility 
between the resins, a known compatibilizing agent can be used. 
Examples of known compatability agents include polycarboxlic 
acids (such as citric acid and malic acid) and derivatives 
thereof ; compounds ( such as maleic anhydride ) , each having in 
its molecule (a) a double bond or a triple bond, and (b) a 
carboxyl group, an acid anhydride group, an acid amide group, 
an imido group, a carboxylic ester group or an epoxy group; 
and trimellitic anhydride chloride. These compatibilizing 
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agents may be used individually or in combination, and, if de- 
sired, the compatibilizing agent(s) may be used in combination 
with a peroxide. In the present invention, the amount of the 
compatibilizing agent used in the resin composition is pref- 
erably in the range of from 0.01 to 10 parts by weight. 

With respect to a method for compatibilizing the poly- 
phenylene ether and the polyamide, it is possible to employ, 
for example, a method in which a compatibility agent is simply 
added to and mixed with the polyphenylene ether and the poly- 
amide, or a method in which the polyphenylene ether is reacted 
with citric acid, maleic anhydride or the like to modify the 
polyphenylene ether, followed by kneading with the polyamide. 
In the case where the polyphenylene ether is modified by the 
use of trimellitic anhydride chloride, it is preferable to add 
a chlorine-acceptor, such as a metal oxide. 

The electroconductive carbon black suitable for use in the 
present invention has a structure in which fine carbon black 
particles are connected with one another so as to form chains 
of the fine carbon black particles, differing from carbon 
black used as a pigment in paints or the like. The suitable 
electroconductive carbon black is commercially available as 
Ket jenblack. 

The amount of the electroconductive carbon black is pref- 
erably in the range of from 1 to 20 parts by weight, more 
preferably 2 to 10 parts by weight, relative to 100 parts by 
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weight of the total of the polyphenylene ether and the polyam- 
ide. 

The resin mixture of the present invention may further 
contain conventional additives. Especially, for improving the 
impact resistance, the resin mixture may contain a rubbery 
polymer in an amount of 20 parts by weight or less, relative 
to 100 parts by weight of the total of the polyphenylene ether 
and the polyamide. Examples of the rubbery polymer include a 
styrene-ethylene-butadiene-styrene block copolymer, a styrene- 
butadiene-styrene block copolymer, a s tyr ene -is opr ene - s tyrene 
block copolymer, a styrene-ethylene-propylene block copolymer, 
and a styrene-butadiene block copolymer. 

These rubbery polymers may be hydrogenated, partially hy- 
drogenated or acid-modified with maleic anhydride or the like. 
From the viewpoint of the thermal-aging resistance, it is pre- 
ferred to use a hydrogenated rubbery polymer. 

Further, as is conventionally conducted to improve the 
processability , a polystyrene type resin may be added to the 
resin mixture. The polystyrene type resin needs to contain at 
least 25 % by weight of recurring units derived from a vinyl 
aromatic compound, each of which is represented by the general 
formula: 



- 10 - 




wherein R represents a hydrogen atom or a C1-C4 alkyl 
group, and Z represents a halogen atom or a C1-C4 alkyl 
group, and p represents an integer of 1 to 5 . 
Examples of the polystyrene type resin include polymers of 
styrene and its derivatives (e.g., a-methyl styrene, vinyl- 
toluene, vinylxylene, ethyl vinylxylene , vinylnaphthalene , and 
mixtures thereof), and styrene polymers modified by mixing 
with or interaction with a natural or synthetic elastomer, 
such as polybutadiene, polyisoprene , a butyl rubber, an EPDM 
rubber, an ethylene-propylene copolymer, a natural rubber, a 
polysulfide rubber, a polyurethane rubber or an epichloro- 
hydrin rubber. As further examples of the polystyrene type 
resin, there can be mentioned a s tyrene - containing copolymers, 
such as a styrene-acrylonitrile copolymer (SAN), a styrene- 
butadiene copolymer, a styrene-maleic anhydride copolymer, a 
styrene-acrylonitrile-butadiene terpolymer (ABS), a poly(a- 
methylstyrene) , and a copolymer of ethylvinylbenzene and divi- 
nylbenzene. Preferred examples of the resins used in the pre- 
sent invention include a polystyrene (homopolymer ) and a rub- 
ber-modified polystyrene in which the rubber-modification is 
effected by mixing or grafting with 3 to 30% by weight, 



preferably 4 to 12% by weight of a polybutadiene rubber or an 
EPDM rubber. It is desirable that the styrene type resin is 
used in an amount such that the excellent properties of the 
polyphenylene ether resin and the polyamide are not harmfully 
affected. Thus, it is preferred that the amount of the styrene 
type resin is 95 to 0 parts by weight, relative to 5 to 100 
parts by weight of the total of the polyphenylene ether and 
the polyamide. 

Moreover, to the resin mixture of the present invention 
may be added any of other additives, such as a pigment, a dye, 
a reinforcing agent, a filler, a heat resistance-imparting 
agent, an oxidative degradation-preventive agent, an anti- 
weathering agent, a lubricant, a mold release agent, a nucle- 
ating agent, a plasticizer, a flame retardant, a fluidity- 
improving agent and an anti-static agent. 

In the present invention, in order to cause a major part 
of the carbon black to be contained in the polyamide phase, in 
advance, the carbon black is uniformly dispersed in the poly- 
amide, and then, the resultant is mixed with the polyphenylene 
ether. Thus, a major part, preferably 70 % by weight or more, 
more preferably 90 % by weight or more, most preferably 95 % 
by weight or more, of the carbon black is caused to be con- 
tained in the polyamide phase. For uniformly dispersing the 
carbon black in the polyamide, the polyamide may be melted and 
mixed with the carbon black by a conventional mixing means. As 
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examples of the mixing means , there can be mentioned an ex- 
truder, a kneader, a roll mixer and a Banbury mixer. These 
conventional mixing means may be also used in the subsequent 
mixing with the polyphenylene ether. 

The electroconductive resin mixture of the present inven- 
tion encompasses such a mixture and a molded product as de- 
scribed above. 

Example 

The polyphenylene ether used in Example was poly (2,6- 
dimethyl-1 , 4-phenylene) ether (trade name : Noryl, Engineering 
Plastics Corporation; intrinsic viscosity as measured at 25° C 
in chloroform = 0.48 dl/g) . 

The polyamide was nylon 6 (trade name : Unitika Nylon 
Resin A8030A) . 

As the rubbery polymer, SEBS (trade name : KRATON G1651, 
Shell Chemicals Incorporation) was used. 

A polystyrene was also used. As the polystyrene, DICKSTY- 
RENE CR3500 (trade name of a polystyrene produced and sold by 
Dainippon Ink & Chemicals Inc.) was added. 

As the electroconductive carbon black, Ketjenblack EC600JD 
(Lion Corporation) was used. 

9 2 Parts by weight of nylon 6 and 8 parts by weight of 
Ketjenblack were melt kneaded uniformly and extruded to obtain 
master pellets by means of a twin-screw extruder having a cyl- 
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inder temperature of 270 °C. 

Subsequently, the obtained pellets were dry-blended with 
the other components in respective amounts shown in Table 1, 
followed by extrusion by means of a twin-screw extruder having 
a cylinder temperature of 300 °C, to thereby obtain pellets. 
The obtained pellets were dried at 120° C for 4 hours. Then, 
the pellets were formed into a test specimen having a size of 
50 x 50 x 3 mm by means of an injection molding machine having 
a cylinder temperature of 280 °C and a mold temperature of 
80 ° C. 

The surface resistivity of the prepared test specimen was 
measured. The results are shown in Table 1. 

Comparative Example 

20 Parts by weight of the electroconductive carbon black 
was uniformly kneaded with 80 parts by weight of a molten 
polystyrene by means of a Banbury mixer having a temperature 
of 200 °C, followed by pelletization using a twin-screw ex- 
truder having a temperature of 200 °C, to thereby obtain mas- 
ter pellets. 

The obtained master pellets were uniformly dry-blended 
with the other components in respective amounts shown in Table 
1. Then, the resultant blend was extruded in the same manner 
as in the Example to obtain pellets , and the pellets were 
formed into a test specimen in the same manner as in the Exam- 
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pie. 

The amounts of the resins and the electroconductive carbon 
black used in the Example were the same as those in the Com- 
parative Example. 



Table 1 





Example 


Comparative Example 


Nylon 6 master batch 


37. 5 




Polystyrene master batch 
(Ketjenblack contained therein) 


(3.0) 


15 

(3.0) 


Polyphenylene ether 


38 


38 


Citric acid 


1 


1 


Nylon 6 

(total amount of nylon 6) 


6.5 
(41) 


41 
(41) 


Polystyrene 

(total amount of polystyrene) 


12 
(12) 


(12) 


Surface resistivity (Q*cm) 


1x10 s 


3.3xl0 12 



As can be seen from the above Table, the surface resistiv- 
ity of the molded article of the Example is markedly low in 
spite of the fact that the compositions in the Example and the 
Comparative Example were the same. 
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(1) U.S. Patent No. 3,379,792 
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(4) U.S. Patent No. 5,977,240 

(5) U.S. Patent No. 5,714,846 

(6) European Patent No. 0 506 386 A2 

(7) U.S. Patent Application Publication No. 2003/0116757 Al 

Reference (1) corresponds to Examined Japanese Patent Ap- 
plication Publication No. Sho 45-997 which is described at page 
3, lines 6 to 12 of the present specification. 

Reference (2) is described at page 4, lines 2 to 12 of the 
present specification . 

Reference (3) is described at page 4, lines 12 to 18 of 
the present specification. 

References (4) and (5) correspond to Unexamined Japanese 
Patent Application Laid-Open Specification No. Hei 8-48869 which 
is described at page 4, line 19 to page 5, line 1 of the present 
specification . 

Reference (6) is described at page 5, lines 2 to 10 of the 
present specification . 

Reference (7) corresponds to WO 01/81473 which is de- 



scribed at page 5, line 11 to page 6, line 1 of the present 
specification . 

References (2) and (3) are Japanese language documents, 
and full English translation of reference (2) and a partial Eng- 
lish translation of reference (3) are, respectively, attached 
thereto . 



- 2 - 



® a * m 4# it ff ( j p) © sp * n & m 
©^flS4tl*^$g(A) 3^2-201811 

©int. ci. 5 mm^r jrAtta*? ©&gg ™ 2^(1990) 8^100 

HOI B 1/24 A 7364- 5G 

gglffjg 3fcfg3g W^CQj^ 2 (^51) 

@# Si ^1-19630 

SI ^ 1 (1989) 1 ^313 
©IS * 5 EH f* E m*9kXmtij3U&*JZZ-Z 

©IS 9J .* /Jn *F tf ^1 «*lMCl«m5MS4ri2-2 



3*3 #03 ^ 

1 . /"K U 7 1 ~ U > I - t it/ , *K 1/ 7 ^ K S tf 

2. *K "J 7 1 ~ U > X - x ;u > /K U ? * K & 1/ 
7? & £ # T , ^ i!) ~ > 7 7 7 ^ 'J 

-^>X-x;b££®&*3C££ifc'ta£3--g> 



( (£ #C>#« ) 

4» f? £ tt « B ® /ft IBS * 0 B ffi & ? £ £ & (C tt 
^ <5 „ /-K V 7 1 " U > x - x /L/ <h ?K 'J 7 ^ K £. & 

£ t? ® B ffl ^ « > /s^>^©<tnrc?&i4^aic 

* S W tt , ^y7izU>I-7Jl/t/K'J7 = 

? & c # ^ r , &o ; j>^m<D&m&*<L 

* % w s tt , ^';7 izu>x-f;i/t^'j 7 



— 59 — 



5*y7^K*§C±C&#ttUfc5C<£IC<fc»9* 

?*t>*5*ftmte, m v y x ~ \s > x - f - ;u , 

7^Kffl*CS*|£n5C:£*ftttfc?5»stt 
ffl IB B £ to T- 35 £ . 

« * J6 W « , /K U 7 i - U > x - r /U „ ij 

7 3 KftVA-m>7?y ^ 

R4 N-^ R 1 N 

-f— £V OO- (A) 

0 X /ft 'J "7 i iU>l-f^Sflatt^ , J (2,6 - 

^ ;u - 1 . 4 - 7i-u>)x-x;i/T-^^> 0 ^fc 
/icy 7 i - u>x-x;u&M&i*£OTtt±ge* 

iS » 7 i J - ;U ft: t 7L « 2,3.6 - h'J^f A/7x 

T <fc ^ 0 * U > m ft £ ft ^ 7 Mfc * 'J 7 x 
-U>x-x;i/tUT«±56/KU7x-L/>x~ 

a - * ^;u;*^u>, t: - A/Mux;/. ^ 

* « T ffl 5 >K 'J 7 3 K M §1 tt * 
<r>&foM*mvr Z> t. e - ft7n^$ * x*> 



MBBT 2*2018 11 (2) 
(S*Ri . R 2 • R3 • tf «c R 4 * ^ , /\ 

M T- 3& 3 © a -$?g£&£&0N:&<7)fri3;gA, 
fcf — (ffi ® & S £ ;S L/ . nm^S^Sfctfia 
) 

4G)7;i/4=JHST-6 0, R 3 , R 4 tt*.* ! &U< 

iKy(2,6-5?)«^;i/-ij - 7 r - f > ) x- 

x/U, /"K 1 ; (2,6 - V 21^)1, - 1.4 - 7i-U>) 
x - x ;u , * »J ( 2 - X 9- )ls - 6 - x ^ ;u - 1 . 4- 
7 1 =. v y ) x - j- ;u , * v ( 2 - X Til, - s - 
r a t: ;u - 1 , 4 - 7 x - u > > x - r- ;i/ . * u 

tK'J ( 2 - X - 6 - 7* a tr;u - 1 , 4 - 7 x x 



e-7^y;j7n>K, it - 7 ^ y ^7 >/£ , 

12 - 7^y Kf^>84i:?)7^ / K, x h ^ 
^ U > V 7 ^ > , / >**'lf>* L U>5?75>* ^ y 

2,2,4 - / 2,4,4- h'^fiK + t^fl/V^ 
7 ^ >> 5 - * fiL//t^ ^ U > v 7 ^ > , m - 
4=S";L/>*?7*>, p - 4: ~> ij u > 7 * v % 

1.3 - tT^7^y X^;U->^a/\4=^>, 1,4- 
tf^7^y Xfil/$/^D\ + +f>, £*-p-7 
3 y y ? a /\ 4= *s iU * * > x r ^ - p - 7 ^ y ^ 
^> a a, 4: ^^7- a /N - v ^ -<V^a>^7^>4t' 
^ v 7 ^ > , 7 5? fcT>&, ^ a: ij > , 7tz^-< 
>K, ty^>>K^ Kf*>:K, 1,4- ->^a 
^^^Vv/J/I/^VK, 1.3 - ^ a /\ 4: > v 
X! ;i/ ?n> S , T U 7 ^ A' ^ , -TV7^i!/K, ^-7 

5n^/K'J7^K^t/Ki;7-, a/-KU7-(,>f 



-60- 



m m ic m ^ e> n ft # y 7 ^ k k ?k y ^7q?^k 

(t^n>6) , ?K U ^ 4= * X 7- U > 7 v /< i= F 
(>^Q>66> „ «K'J ^t*-* VizA* ^ K 
(^•-<a>610), # y ^ > x *J > 7 ^ K < x ^ a 
> 11 ) , /"K'J Kf *>7^K ( x -Y a > 12 ) , =t 

ft, ccT'^^en^^u 7^ K©l^g(C9t> 

TttttCMRtf ft 1 Ki»HBK4>25'C(C& 
'7ft«tt;te/S#fc t^tf 1.5- 5.0<D|g(SI|^(C:^ 
ft CO £- ft ^tCffi <,>ft C <t tfT-£ ft„ 

ftfcnxfct), *fiS7^ y s«**»^;u^=if->;u 

m X 5 n T ^ ft a ;fc"?"ET i *""J'^ft;Ky 7 ^ K £ u 

(u^u, encs^^nft^) 0 c <a 3 ft ?K 

y 7 ^ K « , ,K 'J 7 ^ K <D fi & 05 PS tC fc ^ K. ^3 
^7^>£&#(CgSfln*ftC£C<fcoT»fte:£ 



WBn ¥2-201811 (3) 

tfi T- £ ft 0 <S ft . '1' U 7 ^ K <7) 01 a <D te? > 

fc it a. t* ft )\s # * * ;u & £ R IS ? ft £ * *i t ft <fc 
fto *fl»£tfc# i <fc o*erirMicy 7^ K*n^ft 

t, **8Stfctf 1 IXT©?K y 7^ K*»^fc«ft 

0» 2 U < «"1,3CC±T«-ft 0 
* » W (C « ^ T $? £ l> < fc* . /K'J7i-l/> 

x-x/i/^a^s—sosagc. ^ 3o- 70^ asp, 

tf'J 7^ K^fi«95-20MaSH, «(C 70-30?£a 
BPTr^fto C^)i8I/i»5*-5*»a*Ttt, 
y 7 x - U > x - x « /J\ 3" ft lift 4§ £ U T ?K y 
7^ K? h U y li^C^IS UT^ft o RJ»JB 
R9<Offl$t£ *e$STftfcfclC, aW^ffi^^t^Jfc 
t X \t o x > K „ y > u K ^ (7) ^ ^ ft y » ;u « 

>81> K7^KS, -f^KI, ^ 

yu^VKx^T/UlXttX/K^ + S^ ^ ^ ft <b ^ 



1*) . ,^7K M^«;y hK^n7-f K^^^t/ft C 

ch^r-^fto c.ti6><D&m<tmte'} mm* 2mtx 

K^*C««^ ft£ t^T^rft o 
«»^0«BfiJS»4(C 0.01 -10SSa&<DST- 

^'j7i-i/>i-T;i/t^'J7^K*fi8ll; 

7b* tt- ^ ft « ? U id 'K y 7 i - U > x - x 

fc«(C;Ky7^KfcJB«*ft»»9^o-**n©?3r 
^ ffi m t ft C i: t> T J* ft □ ft»JK#MJ*yy 

fcfe^^/J2 3rftC >rt>$?^ 

2tc Oil tC ^5 0 X T ft? ^ < ffl 0^ 6 ft ^1 >J — 
«>77y>tt, > F^tC ft^T-/)P^ft 

/)" 51 ft o tc & m U T (/> ft ^) <D X' & K) x ^r^i 
>7-^*^£bTmfl£3nTl^ft 0 



y 7 x - >I-f/l/S(/'K'J 7^ K<D^"Tt 100H 

agu tc^ur i -20Maas. ^jc 2 -loaasuT- 

^ ft D 

«>ic=f Attis»*^'; 7 x - u > x - x ;t/ s o" 

'1?U7^K<D^St 100Ha8P(C« U T» ^ U < « 
20Stt»'JXT<D«T-£trC: t/TT-^ft □ JAttI 

^fl/>7Qy^ftI&*. ^^UV-T^^x 

7l/>-7fU>7P^ftl^it, ^ 5^ U > - 
Ifl/>-7at'U>7Q^«l^l*, ^^-U 

T£ ft o 

7K^^k^nfc^)OT-3oftct/J'ftf*uo^ 0 
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x , &mom<mx\t.^^±t & & & <c * y x 
-(— rc-ch 2 * — -4- 

iguwawtt*, *©bsi**«c>< <t *>z5bb 

^u>. tr^yuMt/xv, tr - /u 4= f U > * x^- 
;u tr - ;u 4= 5/ u > , cz;i/t7^i/>s^'i:n5 

<DE£«3) ©B&ttifclflCffl ill* ?K U 7"* 5>X>. 
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7-U> - 7a tTlyVftfiStt* ^JSSzfA, 
;U7-<K=fA, ?K 'J '> U 2 V zf A , xf^nat: 

2. (* . U > • 7 i? V a - y n,&m£ft 

(SAN) . ^^U>-T^s;x>«fi^f*. 

(ABS) , * y - cr - X ^ ;u - ;* u > . x^ 
;u tr - ;b a: > tf > t v tr - ;u a; > > ^ M ^ 

i/Sn^a 5g(C. *JgBJf <Dfc<& ic # $ U 
ffl K '* y ^ ^ U > m ^ ?K 'J V - „ Xtt;Kij7 
^>?xv=rA^L/<«EPDMrfA03 - 30£ S 

X-x/L/t tfy 7^ K<0£&f 5- 100^S8fi(C« 



u ^ ^ u > jr <tj fig 9 5 - 0 m m Sfl © it V So £> C t 
smal ft teuton % Ban, xhak 

MMflK RftS^fcKitffl, RUM* fltau SflMffk 
BSKSK 5TB »K Rtttt3t£»K SfSS 

B& it #J £ E £ ^ » * C <fc # X" £ & „ 1 

4c 3£ 0/! C T # — '1* > 7" "7 y *K.y 7 

£ K <£ o T , £-*>7^y^<D®^, <JJU< 

< tt95BB%C(±ff#y 7 3- KB* ICS* ti^C 
£ iC £ 3 „ ^) - ^ > 7 7 '> ^ /K 'J 7 ^ h" * K 

ti^{c«, /Ku 7 ^ K^ssiao , tare 

<0S£^®T-il£!f£C<!:#T-^'5 o C <7) fc (C 
W U3 $ . - - - , a - /I/ * * tf- - % /OA'J- 



1-f il/<!:(0i§IC^^Tt,cn6IPlffl(0?S^ 
ffl T & -5 o 

3? m m 

n ti& m v m ^ tc /K y 7 i-uvx-x/t/te, 

y < 2 , 6 ■ v)<f;i/- 1 . 4-7x-U>) 
x-x>L/ (Noryl : i>$?-7"J>^77 

^"-f a flg A 8030A ) T"35*, 
^AttS&fttUTSEBS ( ffi a . ^>U^h 

* . ij?. y ^ ^ u > ( Bf « , fr;^fl/> 
CR 3500, *B*-f >=*=fc*I*«a&ttt,Bj|in 

77^EC 600 JD (v-CTl-Vttje^tt) 
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>"J > $f - jg 270V izwmi;fiz~nw taw* 

^ * 2 - ^ |y y h^fFofco 

T- 4 0$IHte»l,fc«. S"J>$r-iS& 2801C, ft 
32 a S eox; JC B S U M tB J« ® « «• flB 0^ T 50 x 5 0 

»fcKinifr?)SBiSii*»gufc 0 te^^^i 

ft tt R 

200 ^tCga^UfcAVAy-^^^-^ffi^T 

so^ b gii <o jg H u fc /-k y ;* ^ i/ > * c 2os fi as co 

200 V(CBSOfc = NffU«*H^T7;i5r-'t 
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m 9) £ * - tC K 7 -f T U > K U 0 T , 2! 





H £6 0 


J ft tt m 




37.5 




'J * 5 1 U > v 3 * - / W ^ 




15 


( a 5 *r y 9- x > y =, v 5 ) 


(3.0) 


(3.0) 


x v y i — \s > x - x )i> 


38 


38 


^x>® 


1 i 


1 


□ > 6 


6.5 


41 


(t-fa>6^)&!tl) 


(41) 


r (41) 




12 




( ?K U * f - L/ > £ ft ffl ) 


(12) 


(12) 


StflflffiSi ( Q • cm) 1 


x 10 6 


3. 5 X 10 12 
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